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TBD To Be Determined
TDF Tool Development Folder (for purchased tool software)

WAN Wide Area Network
WVU West Virginia University
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9.2 List of Acronyms/Abbreviations

CASE Computer Aided Software Engineering
CDRL Contract Data Requirements List

CM Configuration Management

COTR Contracting Officer Technical Representative
COTS  Commercial Off The Shelf

CR Change Request

DM Data Management

ECS EOSDIS Core System

EDOS EOS Data and Operations System

EO-ICWG Earth Observations International Coordination Working Group
EOS Earth Observation System

EOSDIS EOS Data and Information System

ESDIS Earth Science Data Information System

GFD Government Furnished Data

GFE Government Furnished Equipment

GFS Government Furnished Software

GOTS  Government Off The Shelf

GSA General Services Administration

IR Integrated Information Repository

IR&D Independent Research and Development
ISE Integrated Support Environment

V&V Independent Verification and Validation

LAN Local Area Network

MOU Memorandum Of Understanding

NASA National Aeronautics and Space Administration
o]0 Object Oriented

PC Personal Computer
POC Point Of Contact

SDF Software Development Folder (for developmental tool software)

SPR Software Problem Report
STSC Software Technology Support Center
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methodology -A collection of methods, procedures, and standdrdsdefines anintegrated
synthesis of engineering approaches to the development of a product.

procedure A written description of a course of action to be taken to perform a given task.

process -A sequence of steps performed forg&en purpose; forexample,the software
development process.

gualification testing -Test conducted as part of therificationprogram to demonstrate that the
design and performance requirements can be realized under specific conditions.

software development planThe collection of planthat describe theactivities to be performed
for the software project. It governs th@nagement ahe activities performed byhe software
engineering group for a software project.

user -Any person accessingpe EOSDIS. AUTHORIZED USERS are users whuetviable
EOSDIS accounts, and who may therefore make EOSDIS requests. Theseaydeesaffiliated

or unaffiliated. This group also includes the: IV&V ISE supptatf, IV&V Task Teams, WVU
Faculty andStudentsNASA Project Personnel, and tB#®SDIS Developers. The largest and
most important group of userwill be the Scientific User Communitythe end users.
AFFILIATED USERS are those who are sponsored by one of the parties to the Earth
Observations ICWG (EO-ICWG) data policy. Each party is responsible for enthaiadj of its
affiliated userscomply with the EO-ICWG datpolicy. Use ofdata byAffiliated Users is
classified in one of three categories, defined in the EO-ICWG data policy:

Research Use. A study or an investigation in which the user affirms:

(1) the aim is to establish facts or principles;

(2) the data will not beold or reproduced or provided amyonenot covered byhis or
another valid affirmation;

(3) the results of the research will fgbmitted for publication ithe scientific literature;
and

(4) detailed results of the research will be provided to the sponsoring spacperator
as agreed between the researcher and the sponsoring spacecraft operator.

Environmental Monitoring and Operational Use. Includeta use by thosgovernment
agencies affiliated withthe partiesvhich conduct environmental monitoringand/or
operational observations for thablicgood,and can include larger agenciesvuch the
parties belong or national agencies, or their designeteslved in other operational
forecasting activities which are conducted for the public good.

Other Users. Those persons requesting datasdm@ntific, operational, applications, or
commercialuse, who are nadlirectly represented by an EO-ICWG member, and who
agree to the stipulations atata access and use as set by the EO-ICWG and the EOS
Program.

verification - The process oévaluating software to determine whethiee products of given
development phase satisfy the conditions imposed at the start of that phase.
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9 Glossary and List of Acronyms/Abbreviations

9.1 Glossary

acceptance criteria The criteria that a system or component nsasisfy inorder to be accepted
by a user, customer, or other authorized entity.

acceptance testing Formal testingconducted to determine whether ot asystem meets
specified requirements or criteria and to endhée customer to determine whethernot to
accept the system.

configuration control -An element of configuration management, consistinthef evaluation,
coordination, approval or disapproval, and implementation of changes to configuration items after
formal establishment of their configuration identification.

configuration identification -An element of configuration management, consisting of selecting
the configurationtemsfor asystem and recording their functional giysicalcharacteristics in
technical documentation.

configuration management A discipline applying technicahnd administrative direction and
surveillance to identify and document the functional@ngicalcharacteristics of a configuration
item, control changes tahose characteristics, record ameport change processing and
implementation status, and verify compliance with specified requirements.

EOS Data and Information SystemA-facility that manageghe dataesulting from NASA’s
Earthscience research satellites dieth measurement programs, astther dataessential for the
interpretation of these measurements. It provides accekstabeld inthe archives ofother
government agencies, organizations, and countrlE®SDIS will generate user-definediata
products, anavill facilitatethe combination and manipulation déta fromall sources asvell as
their incorporation into models tie environment. Concomitant fugfilling its datamanagement
functions, EOSDIS will encourageterdisciplinaryresearch and assist in breaking down the
intellectual barriers betwedhe traditionalisciplines ofEarth science by offering an integrated
view of environmental data.

formal review -A formal meeting at which product is presented to tleead user, customer, or
other interested parties foomment and approval. It can also be a review ofrtheagement
and technical activities and of the progress of the project.

integrated software managemerithe unification and integration of the software engineering and
management activities into a coherelefined software process based on the organization’s
standard software process and related process assets.

metadata -Descriptive information pertaining tata sets.This includesdata set descriptions in
directories, guides, and inventories, phuny additional informatiothat definesthe relationships
among them.

EOSVV-0301 App A-12/2/94 A.9-1



IVVMP Appendix A: EOSDIS IV&V Tool Management Plan

8.2 Tool Modification/Upgrade/Substitution

Tools are maintained over time, and the type of maintenance provided dependswpbe tool

was acquired. If the tool was purchased as COTS, the vewsdaily offers a maintenance
agreemenwhich provides periodic upgrades and maintenance releasks pfoduct. End user
support isusually provided by the vendor and sometimes included ithe maintenance
agreement. New releases may contain new features or improvements that have to be incorporated
into the IV&V ISE. As a result, inay benecessary to perforthe toolintegration process for a

new release of an existitgol. Also, changes in the operatiegvironment othe toolssuch as

new releases of an operating system, sometimes require tool maintethamcedplimited
downward compatibility.

Tools developed by the IV&V project angaintained bythe developersReusability is a prime
concern and documentation for ed8f tool isbeing preparedinder established development
guidelines. Maintenance will be done on an as needed basis @nthtes] through the use of the
concurrent feedback process. Due to the long IV&V Prodifantycle, the developmertbol

library will continue togrow, becoming very extensive. These developaols will typically

satisfy only acurrent need for apecific phase othe life cycle. Inthese cases, once a tool’s
usefulness is passed, the tool will be shelved within the IIR for potential reuse later in the project.

Whenthe tools are shared todtem outside théSE, policies andorocedures will bestablished

for the use of the tools. Issussch as information securitgata integrity, and utilization
coordination are addressed. Since the IV&V project doeswnthese tools, or thimformation
within the tools, closeommunication with tool maintenance personnel is essential to avoid
incorrect use of the tools.

As a result of user feedback, enhancements dciatefies will drive changes tthe toolsuite
within the ISE. When a developed tool is unablergspond to these changes, the sméction
process is invoked tmitiate the search for a tool that will now meet thev requirements. The
feedback and subsequent tool selection procdisglentify whether a new tool is developed, a
shell iswritten around the oldool, or ashell isgenerated around another tool to promote
reusability. Performance/validation testing is performed subsequany tievelopment activity,
and usinghe oldtool as thekernel for newplans angrocedures wouldealize a significant time
saving. However, if a COTS tool is the answer dueptissiblecostand schedule impacts, then
the procurement processimtiated followed by acceptance testing usihg new updatetbol
requirements.
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8 Life Cycle Maintenance

Care is taken to ensure propeidtimely tool execution, datamanagement, and accuratealysis

and distribution of resultsAll tools aremaintained andipgraded under configuration control.
Changes in developensgork productsand processes, refocusing of the IV&V effortcbanges

to the IV&V scope,may levynew requirements on theolset used by the V&V ralysts.
Improvements to existingols may be identified tamprove IV&V results, ottools of benefit to

the projectmay becomeavailable fromexternal sources. lall cases, there is a constant
evaluation of IV&V tool effectiveness by the generation of user indices, and a concurrent effort to
continuously improve onthe operational tool suite by the solicitation improvement
recommendations to maximize the pay back on tool investments.

Through the use of a concurrent feedback process, changes éxidtieg toolset will be

mandated.Any andall revisions and/or upgradesttte tools arevalidated in thesame manner as
indicated in the previous sections. As requirements changmyfanumber ofeasons, or more
efficient tools appear, the Todcquisition, Development, and Maintenargy&le isrepeated to

ensure a consistent tool set evaluation, targeted to meet the needs of the IV&V analysts.

8.1 Tool Maintenance Improvement Process

The objective of process improvement is to learn from program experiences and improve upon the
methods and toolthat arebeneficialand discard the ondisat areinefficient. This ighe primary

reason it is important to monitor and improve its processésward that end, a process
improvement plan isncorporated. Theplan includes information exchange forums, duct
reviews, project post-mortem evaluations, and IR&D activities.

One mechanismthat is vital to anIV&V Program is theinformation exchange forum. By
exchanging information betweessers, such asroductreviews and information, a program is

able to shar@aluable experiencacrossmany projectand tasks. Post-morteamalysis, where

the project is evaluated from both positive and negative aspects, also contributes to a body of
informationthat is used tamprove the overall IV&V process. New technology and process
improvement research isupported through themplementation of IR&D activities. A
reassessment of requirements and user needs is constantly in process thathalliteols are
responsive. If indicationare that usedissatisfaction is othe rise, with concurrent technology
evaluation and IR&D activities, theOSDIS V&V team is ready to bessponsive to the
changing needs of the user community.

Through Lotus, the IV&V teanhas establishedMotes Database taccumulate user feedback.
This feedback is received peone,E-mail andmail, as well ag.ocal AreaNetwork (LAN) and

Wide Area Network(WAN) user access. Tharget database thatceives the feedback has
several “views” compliant with each particular application. A report is generated categorizing this
information by variougields (e.g., source ofeedback, specifitool, process addressedngdc
recommendations). Thiseport is used to direct tool softwasmhancements and process
improvement activities.
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location, site directions, and course contekthenever acourse is completed, a copy of the
training materials is made and kept on file for future reference.

Tool training has two aspects: 1) when a new indivighirad the 1V&V staff, and 2vhen a new

tool isacquired. When a newndividual joinsthe stafftraining is accomplishethroughseveral
mechanisms, including “hands-on” training, and reference material. The individual is trained in the
IV&V methodology and thecore set of tools. When thedividual is assigned to particular

task, “hands-on” experience with theols is provided. The tool repository contamegerence
material for the individual to use.

When a newtool is acquired by the IV&V stafffraining is accomplishethrough courses or
seminars irhow to use the toolThese seminanssuallyunderscore the methodology that is used
in conjunction with thetool to accaplish the toolsobjectives. The training re-enforces the
IV&V methodology while providing “hands-on” experience for the IV&V staff.

7.2  Tool Implementation/Utilization

The goal ottool configuration management, maintenance, augport is to provide a set of tools
that operatefficiently andprotect the toolset asMASA V&V asset. It is important to focus
the ownership of the tool repository on established function withithe project. It is the
responsibility ofthe tool repository function tmake surghe tools operate properly, the users
have the latest releases, and deficienciesregertedand fixed. Toolibrary and repository
management provide a focal point and mechanism for tool maintenance.

Operation is one of the last stepsthins process and @maining issue to baddressed is the
periodic maintenancehat automated tools requirgjch as procedures for periodic protection of
the information base andther routine maintenance. Server backups sateduled to be
performed on a routine basis. Ammtape backuplevice is used foall backups. Monthly
backupswill be total, while differentialbackups W occurdaily. Backups for 6 months will be
kept, and then the tapes will be erased and reused.

The IV&V facility has a Uninterruptable Power SupflPS) to prevenaccidentapower loss to
the servers and processor units on the ground floor. The second fiooteisted byndividual
UPS units assigned to each IV&Yrocessor toallow graceful degradation ainy process
currently running.
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7 Training and Operation

All IV&V resources are trained in tool operations. Vendors are contacted to train the V&V
engineers, as required, in the use of tpeaduct,and hands-on demonstrations are provided
when deemed necessary. Supervision earlyh@implementationperiod aids inensuring
productive and efficient use of all IV&V tools.

7.1 User Training

Part ofeffective V&V tool education is providing a&trong theoretical background wasll as a
practical background. Methodology training providies theoretical backgrounghile tool
training provides a more practical application of the methodology.

The informatiorresourceswvailable tdV&V contain literature with information on new methods
and techniques. The IIR is used to train new analystssapplement the knowledge of the
current staff. Some othis information is contained in an IV&\olicies andprocedures
handbook thahew members dhe project receiveAlong with the handbook, newembers of
the project use the repository to becofaeniliar with the V&V methodology, thetool
methodology, and the tool infrastructure.

Training in IV&V methodology and a strong understanding of how tools agmgied to the
methodology are important fundaneds in using anyvV&V tool. To maximizethe effectiveness
a tool, users need to understand:

* The importance of the methodology supporting the tool,
» The source of the information managed by the tool,
» lIts significance in the system development life cycle, and

* lIts relationship to other information gathered by the IV&V effort.

Tool release to the projetbolset is aformality accomplishedafter successful completion of
testing. An instance of theol and necessaigupportaids fromthe information repositorye.g.,
training materials, operations manuals) are supplied to the IV&V project at this milestone.

Tool training is necessary to enstine staff understanddhe features of the tool and its potential
value tothe project. Training needsire determined hyolling the Program Manager and Task
Leaders on a quarterly basis, receiving recommendations fromrtearers on an adabc basis,

and obtaining direction frothe NASA COTR. Once t@aining need is identified, various
program alternatives are considerealuding prepackaged seminars, academuurses,self-

paced tutorials, and tailored presentations. A comparison is made beheeeunriculum
offering and the prograwost,and alternatives are discussed with the relevant managers. When a
specific trainingprogram is agreetb, it isscheduled to provideninimal impact oncontract
performance. A written announcement of the course is issugbp@rticipants indicating time,
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6.2 Acceptance/Validation Testing

Acceptance/performance is conduciectementallyone tool at a time, starting withose tools

that arebeing reused from the tool infrastructure. Each such tool is imported to the ISE
configuration andtested forperformance against project requirements. Taolsing from
outside are firstinstalled inthe ISE,and then tested fqrerformance in their project
configuration. Once testing of a tool is complete, the tool is released to the project toolset.

For tools that wereriginally part of the ISEand arebeingtargeted for reuse on the projettiis
testing iscommonlyreferred to as Validation Testing. This testing enstvaisthe shared tools
arecompliant with user needs asdtisfy requirementsFor tools purchaseahd brought ifirom
external sourceshis testingulfills the Acceptance Testilestone. In either casmol testing is
directed towards demonstrating that fierformance requirements documentedpas of the
needs assessment aadisfied. For tools that areeused/modified or developed, testing focuses
on performance aspects to ensthat the toolfunctions correctly, andatisfies intended
objectives. In this case performance testiraple totest at a lowelevel sincethe components
are visible; whereas, when something is imported as an entity, this visibility is not present.

6.3 Tool Validation and Post Test Analysis

The validationprocess occurs after the tool is integrated, controlledtestdd, but before the

tool is placed into the ISE as an operational elemenpaif thevalidationprocess, the tool is
operated concurrently with a manual process, and evaluated for process and information accuracy.
If, for example, documentaere being corrupted because of loosenfiguration control, the

project might re-examine and modify the process, and/or tool, to impose more strict control.
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DETECTION INFORMATION
» Data regarding how the problem was detected and the environment where the problem was found.
» Problem severity, project affected by this problem, and date fix is needed
» Type of problem, e.g., enhancement, show stopper, defect, annoyance
SUBMITTER INFORMATION
» Describes who submitted problem, including project, phone, e-mail/address and date
LABORATORY INFORMATION
» Data relating when problem was evaluated/opened and date assigned to engineer
* Field noting type of problem and recommended change
» Analysis time, estimated time to fix, and date resolved
RESOLUTION INFORMATION

» Information on how problem was resolved, by whom (name, project, etc.), actual time to fix, and date
resolved

VERIFICATION INFORMATION

» Identifies who verified/approved problem resolution (i.e., name, etc.), and date SPR was approved
ENCLOSURES

» Problem description entered by submitter should contain detailed description of the problem.

» Indication of units/documents affected, also entered by submitter, should contain a list of elements affected
by the problem

The CR proceswiill be entirely contained withithe Configuration Management softwéoel.
CR formswill be filled out electronically with reference the parent SPR arslored tofacilitate
tracking and reference of the particular CR wvathy version activity resulting frosoftware
modifications. This will all be fed back to the parent SPR for closure.

ConfigurationStatusAccounting provides essentipfoject management informatiathat relates
the status of change processing emplementation actions to established releases. Configuration
status reporting takes the form of a monthly status report and includes, at a minimum:

» Current schedule,
* Progress indication,
* Summary of current changes including:
— Reason for change and
- Impact of change, and
» Definition of key milestones and deliverables.
As an adjunct to configuration status accounting, uaderlying software reviewactivity
coordinates th@roblem reporting system. SPRay be originated bgnyone orthe project or
usingthe tool. This activity is tasked with reviewing and categorizing them as systenhyare,
or software. The SPRs are thessigned to a specific tedor corrective action. The CM/DM

Library maintainsthe mastefile of all SPRsand periodically publishescarrentindex of all
reports.
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the software, or is reported to the tool vendor. Vermmoblems can become schedule critical
due to response time if a software fix is recommended for vendor software.

If the tool was developed in house, the next step is to analyze the SPR to resolve the problem. At
this point, several SPRuay becollected to initiate a Chandeequest, or if thgroblem is a

critical or severe problem, spawn ds/n CR. After theroblem is resolved anthe fix is
completed, regression testing is performed to revalidate a new version of the tool software.
Occasionally, newest procedures are generatgdce the problem wasnot revealed during
previous development testingll applicabledocumentation affected by the change is revised and
republished. The final step is to close the SPR and report to the submitter.

The format of the SPR providéslds to facilitatevarious searches ameport generations. The
basiccategories of informatiomcluded on arBPR form are lied below, and an example of a
SPR is illustrated in Exhibit A.6-7.

Software Problem Report

Incident #: AAAbb99999

Title:

Source:

NAME PROJECT PHONE DATE
Submitted By:
Resolved By:
Approved By:
Review Block: NAME PROJECT PHONE DATE

Closed By:

Problem Description:

Software/Documentation Affected:

Recommended Solution:

Actual Solution:

Problem Category:

Requirement Clarification Interface Error Error Logic
Requirement Change Standards Error Other
SPR 9/30/94

EXHIBIT A.6-7. Example of SPR

IDENTIFICATION INFORMATION
» Alog number assigned by the change management software pending approval by lead analyst
» Title annotated by submitter, incorporating a short description of the contents including the project name
» Identification of source program or document in which the problem was discovered, including version
number
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incident is validated to determine its credibility. If the incident is considered valid, a log number is
assigned to the incident and it becomes an SPR.

Life cycle for a Software Problem Report (SPR)

OPEN REPORTEE\ ANSWERED SEND CLOSE
ASSIGNED/

Create CR
from SPR

OPE DEV uT QA | »CLOSE

Life cycle for a Change Request (CR)

EXHIBIT A.6-5. Relationship of SPR and CR Life cycles

Validate
Incident l
Log as
SPR j
Resol Contact User
esolve with procedural Close
SPR fi SPR
iX
Contact vendor Validate
with problem . Problem
report fix

~
Update
Relevant —
Documents

Create a CR with Fix Software
one ormore | Problem and
SPRs Test

EXHIBIT A.6-6. IV&V SPR Process

Several alternatives exist depending upon the nature of the problemleaflhanalyst may
determinethat theproblem is incidental and requiresly a discussion witltthe submitter (i.e.,
operational problem and procedunadrk around is adequatg¢tually requires a modification to
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The CM process isitiated bythe baseline identification of configuratioobjects. It is the
process okstablishing, documenting, abdseliningthe requirements for, and configuration of,
all software tools and products over thevelopmentife cycle. The objectexplicitly tied to the
tool are also identified via thppocess. In addition, other softwdife cycle objects, e.g.System
Development Plans, SystehestPlans, are also controlled throutjis CM Activity. Products
entering thesystem from outsidehe environment andchot directly involved with aspecific
developed software tool dife cycleare excluded ithis CM process anarehandled bythe DM
activity.

Key to implementingonfiguration managementtise correctdentification ofthe point awhich
an item is placednder configuration controlPlacingthe object under contrébo early creates
the administrative burden of tracking changes betbesitem has stabilized. Placirige object
under controtoo latepermits uncontrolled changes, allows different versiortkeofobject to be
used, and subvertpiality control activities. All tool softwarewill be placed under configuration
control when it is submitted fdiormal testing. This isthe point where the tool software is
prepared for controls to be imposed on Ttool documentation iplaced undeformal control
prior to theinitial formal review ofthe object by NASA. Wheformal NASA approval is not
required, the point for institutinfprmal control will be 30days afterdelivery. Atthat time
NASA is formally advised of this action.

Changes to software or documentation amgiated as a result of software problems,
documentation errors, athanges in requirements. Positive controéstablished to preclude
unauthorized changes to an established baseliifeere are procedures to ensure thath
proposedchange to thebaseline is completely described (includimgpacts), is thoroughly
coordinated, reviewed, and evaluated. These etisatrehanges are authorized antplemented

in an approved manner. TH&E will only accept aaseline changihathas been processed and
approved in this prescribed manner.

Changes to identified configuratiaijects areananagedhrough the use of amformal IV&V
Configuration ControlBoard. All proposedchanges to an established baselntgect are
documented, evaluated, coordinated, and dispositioned. A Software Priebjgont (SPR)
begins itdife cycle as anncident. Afterthe incident is reported, mhoves to the resolutigphase
where it is dispositioned. Thstepinvolves review othe SPR andhay onlyinclude a response
to the submitter to update their procedures for closure,maytentail assignment to software
engineer for analysis, implementation, and eventual response to submitter for closure. In the latter
case, an incidenhay besevere or frequent enough to spawn a Change Request (CRiis At
time the assignmenprocess \ll initiate a CR activity. The CHfe cycle passes through a
Development Activity, UnilTestActivity, and asoftware reviewactivity before returning to the
SPRife cycle, to besent to submitter and closed=xhibit A.6-5 illustrates theelationship
between these two life cycles.

An SPR process ibeing implemented bthe EOSDIS IV&V Team. The IV&V Tool SPR

process is tailoredpecifically for ISE problem resolution. Exhibit A.6-6 illustrates howthis
process is performedinitially a problem entershe system as an unsubstantiated incident. The
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Electronic Notebook Check-out Card

DM Control Number

NAME DATE

EXHIBIT A.6-4. Notebook Checkout Card

tool used toimplementthe CM process will be COTSiith several candidates under
consideration. A separate, egmpatible CM toolwill be hosted on the PC to support tool
development on the PC and Sun platforms. A mapable andobust CM tool will be used to
provide the CM capabilities during IV&YV testing of EOSDIS components, interfaces and systems.
The selection of this todlinges uporthe tool(s) chosen by the EOSDIS developecaiuse
electronic compatibility is desired.

Requirements levied othe CM processiclude the need for configuratiodentification,
configuration control (version control), stam®nitoring and the use oéviews and audits to
support the CM process. Processetude the management of developmental configurations,
establishingsoftware versiorbaselines, andlentifying and controlling software changes for the
tool set targeted for the ISEThese processes break down iekplicit activities inherentvithin
this Configuration Management control process:

» Configuration Identification - Definition andlocumentation ofdeliverable end-item
products,

» Configuration Control - Systematic evaluation, coordination, and approval or disapproval
of proposed changes to any baseline,

» Configuration Status Accounting - Recording and monitoringl@hanges to established
baselines, and

» Configuration Audits for Authentication - Formal comparison déliverable
documentation against deliverable configuration items.

The following paragraphs will outline how thesactivities apply toEOSDIS V&V tool
management.
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EOSDIS V&V EQUIPMENT LOG FORM

Equipment Identification

ltem Ctrl #:

(YYMMDD .##, where ## is daily sequence #)

Item Description

Date Received:

Received By:

Hardware Serial Number:

Software Version Number:

Vendor Name:

Vendor Address:

Phone Number;

Contact:

Maintenance Agreement:

Maintenance Agreement Start Date: End Date :

Q NORMAL O EXTENDED

Comments/Warranty Information:

EXHIBIT A.6-3. Equipment Item Entry Log Form
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EOSDIS V&V CARD CATALOG

Document Identification

Primary Ctrl #: (YYMMDD.##)

Document Title:

Version: Date:

Prepared By: For:

Document Type:

Responsible ISyS Task:

Primary System(s) Addresseo‘:

Hard Copy: () Yes () No

Electronic Copy :

() Yes () No

Location: Hard Copy

Soft Copy:

Comments:

EXHIBIT A.6-2. Card Catalog Entry Log Form
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Once released, the tool configuration is striatlgintained byroject personnelAny changes or
modifications to a tooare handled in accordance wigitoceduresstablished by this document.
CM and DM work together and are symbiotic processes. CM cattlodshe objects, andome
of them are sent to DM who distributes them. CM contlithe objects, and DMerifies and
reports on them. The two processes work together throughout the software life cycle.

6.1.1 Data Management Control

The goals of data management are:
* To manage the distribution, storage, and use of vendor supplied or GFD/GFE, and

» To properly track theleliveryand status of both government and IV&V team generated
software and documents against the Contract Data Requirements List (CDRL).

A master IV&V library has been established to hdiocuments used and/or generated in the
performance of IV&V tasks. The documents usetlide documentgenerated and distributed
by the EOSDIS Project and tloevelopmentontractors. Documents generatedude IV&V
CDRL items, comments on reviewed documents, technggadrts, status reportgnd study
reports/white papers. Thehysical library containingll hard copy objects is housed at the
Greenbelt, MD IV&Vfacility. The electronidibrary is distributed between the Greenbelt, MD
and the Fairmont, WV IV&\Macilities. The Librarian resides in Greenbelt, anthes manager of
all hard copy and electronic entries in the library. Users have read only access to the library.

DataManagement Control sccomplishedhroughmanualentry on customized forms generated
within the Lotus Notegnvironment. These forms contain more than adeduf@t@nation to
categorize all objects into various applicable groups. The forms are able to handle any and all DM
activities associated with non-versi@ontrol type objects, e.g., GOTS, COTS, EOSDIS
Documentsmiscellaneous publicationbardware. Anexample ofthe EOSDIS IV&V Card
Catalog Entry Log Form is presentedEadibit A.6-2. ThisLotus Notesorm is used to check
out hard copies and electronic copies arfy documents in thdibrary, hard copy reside in
Greenbelt, and electronic copy are distributed. A msgrcheckout any number oflocuments.
An example otthe hardware and software Entry Log Form is presenté&xlabit A.6-3. This
form is used fothe entry ofall hardware and software received by the projdethibit A.6-4
presents aexample of an electronic checkout foion hard copy documentatiorfhis formwill

be used by the DNibrarian tolog checkout activity and provide users witsibility of who has
limited copy documents.

6.1.2 Configuration Management Control

The goal of CM is to manage, through version control, the configuration dbadkebeing
developed for use on the EOSDIS IV&V Program. discussed in Sectidnl, these toolpass

through the same developmental cycle as a typical software development program. Control of the
tool configuration, testing of the tools prior to releasehiving of allreleases, and monitoring of
deficiency reports and/orchanges areall required CM functional capabilities. The
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6.1 Configuration and Data Management Control

Two aspects to managemaantrol of the numerous objects produced, retained, or received by
the EOSDIS IV&V Project Team, are CM and DManagement (DM) Control. Most of these
objects aredirectly related to activities centeredound the ISE. Arexhaustive list of the
products to be placed under CM/DM Control is as follows:

Commercial-Off-The-Shelf Tool Software (COTS)
- Load Module

- Documentation

- Acceptance Test (input and output data)

- Tool Folder

GOTS Tool Software

- Load Module

- Documentation

- Acceptance Test (input and output data)
- Tool Folder

In-House Developed Tool Software

- Source Code (including Libraries)

Load Modules

All Software Development Documentation (e.g., Manuals, Tool Development Folders)
Performance Test (input and output data)

- Tool Folder (hard copy)

Shared Tool Software

- Load Modules

- All Software Development Documentatiofe.g., Manuals, Software Development
Folders)

- Performance Test (input and output data)

- Tool Folder (hard copy)

Tool Selection Repository
- Tool Folders for All Initial Tool Candidates

User Test Scripts/Input Data
User Test Validation/Output Data

Tool System Documentation

- Software Development Plans
- Test Plans/Procedures
Certification Plans
Miscellaneous Reports

- Requirement Specifications

Government Hardware
ISE Hardware
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6 Tool Configuration Management (CM) Process

The toolscomprisingthe V&V tool suite, those acquired from COTS, GOTS, W\ublic
domain, or in-houssources, are placed under CM control priomiiallation intothe ISE. All
tools are subject to acceptance testing to valithatiethe tooldunction as required and produce
the correct results in thatended environment. A folder for each tool under CM intended for
integration is maintained, and includal information relating to its compliance with user
requirements and criteria. All tool testing resultsaara@yzed to verify complianceith theinitial

tool requirements.

Exhibit A.6-1 illustrates the general procedures for configuration datd control for tool
managemenpurposes on the EOSDIS V&V Program. Majnctions includedata and
configuration item logging and tracking, integrity maintenance, distribution, saatlis
accounting. Primarputputs from theconfiguration anddata controlsystemsare CM Status
Reports and the Dataccession List. The formeasummarizeshe current status aems under
formal configuratiorcontrol, and the lattedetails items added tihe library/inventory during a
reporting period.

Inputs Activities Outputs
B/&V Dat? and Log & Track CM
ocuments Configuration Master
—Internal Items Logs
—Extemnal tDocuments
Data
Provide
EOSDIS V&V Integrity
Plans Safeguards
Access
—Reproduction
Updating
Backup
Configuration Distribution v
Management Manage
Plans and » Configuration
Standards Items
- Eiﬂ{gduce CM Statud
Interface with Other — Distribute Yy v Reports
EOSDIS CM Provide Status
Organizations Accounting *
Data
Accession
List

EXHIBIT A.6-1. Data and Configuration Control
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In the eventtest results donot meet thestablished acceptance criteriag tesengineer is
required to notify the development team of the deficiency by submitting &&bakencyReport.

If the acceptance criteria fail tests have been met, t@ssults are documented and entered in
the respective TodDevelopment Folder. Aest report ighen prepared for eacbhdl tested, a
copy of which is included in the Tool Development Folder.

Tool deficiencyreports result in one afeveral actions. Firdhe test proceduresayneed to be

rerun due to improper execution of procedures, or thay need to be modified withihe test

plan guidelines. Second, the requirememagnot have beenorrectly interpreted or the tool has

a bug. In this instancthe requirements are restated andtés¢ procedureshanged to reflect a
correct interpretatiorgr, the tool reenteranit test toisolate the problemEssentiallythe failure

of a tool to meetits requirements meaftise tool is inadequate or the requirements are
impractical. In some casespecific criteriamay betoo stringent and require relaxation. A
number of decisions need to be madeemgards to dailure of a tool at thigoint. If thefinal

decision is to reject/eliminate the tool, the tool selection process must be reinitiated, and the entire
tool selection and testing process repeated.
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5.3 Test Plans & Procedures

All software tools incorporated into the ISE are testeestablish functionality and ensure ISE
integrity. This section addressé®e need foall tools, developed onon-developmental, to be

tested by the integrators according to a tailored setesff plans and testingprocedures.
Developed toolshuilt or reused, Wl have already gong¢hrough componerievel testing and are

now subject to Configuration Management Control and ready torblly tested at the top

level, performancéesting. Non-developmentaols, bought or sharedll have passed through

Data Management Control, and are ready for acceptance testing. Both testing categories form the
basis of validation testing for the ISE toolset.

The TestPlan identifieghe requirements to herified,i.e., thosanitially defined duringhe tool
selection process. AestPlan is pepared for every tool ithe ISEinfrastructure. Plans vary in
detail and complexity depending dhe requirements imposed on thel. The TestPlan
identifiessupport software, computeasdother hardwar@ecessary to stimulatee tool,and to
collect data for subsequent analysis and reduction.

TestPlans definghe tesbbjectives, stimuli, anéxpected responses for developed tools. Tests
chosen for the Tefllanoften represent a subset of tests run at Idexels during unitesting.
Thesefinal tests are selected froamong the lowelevel tests and are based ocomplying with

the following criteria:

» The ability of the test to verify one or more of the requirements identified previously, and
» The ability of the test to execute without instrumentation for collecting internal data.

For eachtest selected, the testedentifies expected outputand acceptance criteria based on
information contained in the requirements.

Test Proceduredefinethe tesenvironment, consistent with teavironment requirements in the
TestPlan. If a basitestenvironment can be definddat satisfies aset of related tests, then that
environment need only be definedce with deltas to thbasic environment.Each procedure
defines detailed unambiguosi®ps, to ensurtest repeatabilityand provide devel of detail such
that anyone familiar witthe tool would bable to perform themThe procedure, atminimum,
identifies the steps necessary to:

» Start up the test environment and initialize the software under test,

* Maintain the operation of the environment during test,

* Provide the necessary stimuli in the appropriate time sequence, and

*  Shut down the test environment and software under test.
Actual tool testing is performed in accordance withtés¢ proceduresindall data collected and
recorded aréncluded inthe ToolDevelopment Folder. Data reductionaalysis igperformed

as necessary to determine whether or not all functional and performance requirements allocated to
the tool have been satisfied.
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5.2  Tool Environment Preparation and Integration Plan

The toolintegration process has the objective of creatingftettive project toolset, i.e., the
integrated set of tooldeing used to support the EOSDIS IV&V Project. Toadan be
incorporated or reused fromthin the ISE,and also brought in from outside. Tools brought in
from outside the domain are initially installed and brought on-line.

Whenthe toolacquisition strategy is teodify or buy,the tools arénstalled withinthe tool
infrastructure as they are receivedhis installationcreates entries in thiSE, and possibly
validates the compile and execution profiles dhe tool if software rights ainacluded.
Subsequent tool use is regulated controlled by configuration managenenoiceduresvithin
the infrastructure (see Secti@). Themajor milestone to be satisfigmtior to release to the
project is that of tool testing (either validation or acceptance).

An integration plan addresses the logistics of usitmgplwhich includes tailoring a tool to fit the
processeslefined by thidV&V Tool Management Plan, and also tailoring a tool to fit into the
project’s computing environment. An integratiplan is developeafter the set of toolkave

been identified, and addresses such issues as tool integration, tool validation, and tool operation.

Initially, issuessuch as how is the tool going to be used, who on the project use®ktheho
provides information fothe tool,and who consumasformation fromthe tool need to be
addressed. Some of this information is outlined in this VBl Management Plan. In a
situation where th&ol is developed, these issues become requiremdiutsl softwarenormally
provides optionsvhich allow tailoring tothe user'specificneeds. These options asviewed
and implemented as they apply tloe user's needsThis involves understandinthe tool
objectives and tailoring the tool to meet project requirements.

After resolving issues regarditige toolitself, issues such d®ow the tool interacts witbther
tools, how the toocommunicates witltother machinesand other sites,and how the tool is
installed and maintainedre addressed. Issusawlicit in this scenarioare those concerns
pertaining totool compatibility with not only local/in-housebut customer andpplicable
corporate datédase platforms. Tsimplify the integration process, it is important to choose a set
of tools that areeasily ported to the target hardwaaed software platform. A mature V&V
project has a core set of portable tools. It is importarthfecore tool set taommunicate via a
recognized standard. Famstance,many CASE toolvendors have developed standards and
environments thatllow tools toexchange information. The goal is to facilitdte exchange of
information andsimplify the integration process. Tools selected shoulbleetotake advantage

of already established communication facilities and their imposed standards.

Following theseguidelines enables a tool to isedwhile also facilitatingthe integration of the

tool into other projects. lkys the foundation for creating a tool repository whedl¢ools
interact and exchange information.
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Requirements Definitic

Design
Coding
and
Checkout
Qualification
Testing
Completion
of
Documentation
Configuration
Control

Requirement Design Test Test User's
Specification Specification Procedures Report Manual

o Update to
Specs as
Needed

Test
Plan

Listings

Revised
Listings

Revised
Code

EXHIBIT A.5-1. Tool Development Process

Tool modification efforts depend on whetherrmt theoriginal tool is maintained asseparate
version. If itis, the code and documentation are left intact, and new materials are prepared for the
modified version. If it isiot, the codend documentation are simply updated. In either case, the
development procegmarallelsthat for anew development, at each step taking into account the
work already accomplished, and the impact of the proposed modifications.

The formality level of tooldocumentation is dependent upon NASA progtite requirements,
availableresources, and thegplication domain.All documentation adheres to NASA standards
or follows moreinformal formats depending upon thevel of usge, criticality andtool reuse.
Regardless of format, documentation provides a complete descriptiona@dlthes use, and the
testing used to qualify it.
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5 Tool Development/Procurement Rycess

This process occurs after a buy/share or make/modify decision has been made for a specific tool.
If make/modify is chosen, a Tool Development Plan is generated, and the tool is developed or
modified in accordance with NASA standard NASA-STD-2100-9191, and this EOSDIS IV&V
Tool Management Plan and the specific Tool Development Plan. All supporting documentation
relevant to the insertion of this tool into the ISE is included in the tool folder. Support from the
IV&V tool infrastructure provides resources for readying the tool environment for integration,
development of tool test plans and procedures, and guidelines for acceptance and performance
testing.

5.1  Tool Development/Procurement Plans

Tool procurement is straightforward - requirements and needs are documented and the solution
identified. Thesoftware is ordered through approved corpofaiechasing channels.Tool
procuremententails purchasing a tool a8OTS, ordering a tool as GOTS, @naking
arrangements for borrowing/sharingpal. The latteusuallytakes the form of &emorandum

Of Understanding (MOUbhat clearly delineates eaglarty’s responsibilitiesProcured tools are

used, as supplied e manufacturer, with nmodifications. Oncehe software arrives, data
management control and tool integration are initiated.

The development process for each tool depends upetattss at théeginning ofthe effort.
Some tools developed for previous effartay beusable exactly as theyre,hence reused, and
othersmayrequire modification to be suitatfier current effort, e.gmodifiedtools. Still others
may require new development, but, all cases, each tool igualified and placed under
managementcontrol beforebeing applied tothe project. In the case of reuse without
modification, datamanagementontrol suffices. However, if tool software is developed, or is
intended for modification, it is placed undsrict configurationmanagementontrol to permit
baselining and version tracking.

The order invhichthe tools are developed depends uporotder inwhich theyare needed and

the length otime required. Tooldevelopment is scheduled so each tool is ready when needed.
Developing a new tool entailke same activities performed in nornsaiftware development and
produces thesame suite of documentation as showgxhibit A.5-1. The requirements for the
tool are identified and specified in the Requirements Specification.

The testing approach is set forth in TB&ns andProcedures. The tool is designed, and the
proposeddesign is documented in a Design Specification. After codingndiadl checkout, the
tool undergoes rigorous qualification testing. Test procedipesfythe testing to be performed
and the criteria to be used for tool acceptance. Particular attengmensto ensuring that the
tool does not danythingthat couldmaskthe presence of the typesprbblems it is designed to
help detect. A test repodlocuments the results of tlyggalification testing. Updates to the
requirements and design specifications reflaty project changes made during coding and
testing, and a user’s manual describes the tool capabilities, limitations, and usage.
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At this point in the tool selection process, candidate tool(s) in each category have been thoroughly
evaluated forcapability. Management will make a commitment, based tipwrcontents of the
tool folders and the recommendation letters prepared by the tool identification team leader.

The decision to buy/share versnake/modify is by no means a simple matteh@i muchdoes

it costand how long does take, even if thevarious tools in aiven category of tools are
comparable.For instance, developmenbst data isarefully weighed to assess validity, because
developmentostscan conceal expenses until it beconoes late tomodify the development
approach.

There are numerous subtle facttirat are attendant t@ndering a decision. Developingaml

will answer ‘current’ requirements, buthen modificationsare necessary, tlikevelopment
approach takemmay not accommodate changégaving the team with an inadequdtel.

Development is only used when it is not practical to buy or share.
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All activities performed durinthe costand schedulanalysisare detailedvithin the tool folders.
A matrix presenting the results of this study is prepared for submittal to management. This matrix
summarizes findings with respect to all of the relevant criteria employed in the decision process.

4.2 Tool Evaluation Exercise

After the tools have been evaluated f@lue (e.g., costversus performance), and, after any
constraints relating to schedule impagtsy., vendordelivery delays, development tiniaes)
have been tabulated, the tool recommendatisin becomesshorter and, therefore, more
manageable. The nestep for toolsrecommended for procurement is a hands-on evaluation.
The procedures require the team POC for each tool to contacertfaningtool vendors,
subsequent to thmitial screening inthe Toolldentification Activity, and acquire evaluation
copies or demo discs. To expedite this actititg, vendomay beasked tesupply an evaluation
copy (this can be accomplishedtlae Tool Demonstration, Section 3.3,awid further delay).
Once the POC receives the tool evaluation copiedplioeving data arecompiled: the tool data
sheets and theompliance check-off wittuser requirements and the usaon-imperative”
criteria. All notes anccomments are captured in tool development folders and provided to the
team POC for collation and preparationfio&l tool recommendations. The POC shobkle
several complete tool development folders that contain the following information:

» Completed criteria checklists,
» Completed tool data sheets, and

* Any notes and comments taken or received during tool demonstrations/evaluations.

4.3 Final Tool Recommendations

The tool identification team leadathers thefiles for agiven category of toolspending
recommendation. The leadtamineghe tool development folders for each tool in the category
and weighs the scores with the numerous commentaaadfirom the evaluation phasd=rom

this analysighe lead develops a formal recommendation to provide to managementtagiis

not easy since a formal recommendation memorandyoresared to justifghe purchase adach

tool, including the lead's rationalization for recommending a specific tool. The tool folders that are
not included inthe final recommendation are filed, $loat otheranaydraw upon the knowledge

and insighthat wasgained bythe toolidentificationteam. The selectadol setrecommendation
letters and theool development folders are passed onrtanagement for concurrence. The
folders for tools notincluded inthe recommendatiomay beneeded fortool reevaluation
resulting form changes in user requirements or failure to obtain concurrence from management for
tool procurement or development.

4.4  Tool Selection by Management
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tools is that themarketplacemay not have tools thagatisfy allrequirements, or the toothat
satisfy the requirements dwoot share informatioreasily. Insome cases, user needs can be
recommended to the vendor, wimay incorporate them in forthcoming releasesking abetter

fit with the user’s original requirements.

In order toimproveefficiencyand communicatiore.g.,information transfer, itnay benecessary

or advantageous for the IV&V team to use developroentractor tools. Irhis situation the
development contractor would be sharoogh his informationandhistoolswith the IV&V team.

One benefit ighat the project as whole is able tanaximizeits investment inools, although it

does introduce somlegistical problems, such as tool scheduling and utilization.th®nother

hand, a drawback that usingthe same toolfor thesamepurpose introduces andependence
limitation. Many occurrences have been documented where implementing a different viewpoint or
approach to the same result reveals defects or limitations in the current design.

The tool selection process is a methodological approachntdyzingneeds and performing a
search for theompliant suite otools, each ofvhich addressesll, or a majority ofthe user's
requirements. This search or selecpoocessncludes hands-on evaluationmbductsresulting
in a finallist of tools submitted tananagement for evaluation whtre Buy/Share Tool option is
chosen. Managememtews each tool from @rogramlevel prospective, rendering @ecision
based initially on cost and schedule impacts and constraintsieaitdbly oncorporategoals and
management trends.

4.1 Cost Benefit/Schedule Constraints Analysis

Budgetarylimits, cost constraintand project schedule neealg key factors in the tooselection
process. These result in requesting a specific tool frgpeaficsource with amdentifiedbudget
and availability. Although costs used throughout the toatquisition proces#nclude those
associated with use of the tool (arexpensive toolthat consumes inordinate training and
operationtime is not cost-effective), the budgetssigned herenly covers theacquisition and
integration of the tool into thdSE. The schedule constrairdse very real and are
counterproductive ifoo much time isspent during the selection process. Alsdgaelopment
procesgypically yields a vengostly and specifidyut organically maintainableépol. Theoverall
constraint, aparfrom the actuatlevelopmentalcost, is projecttime. The time to do the
developmenimay not beavailable oradequate, requiring the selection team to use a less than
perfect tool, or acollection of tools to meet user requirements. In the case wtwok
development is th@nly option available, Section 5, ToolDevelopment Processletails the
process that is employed.

A tool's initial cost is the cost gburchasing it. Contributing factonsclude the tool's present
availability and status, the time and money required for conversion and integration,cos die
any required special equipmentsupport software. Cost &pplythe toolincludethe number of
applications expected atide cost of eachpplication in terms of computeost,labor cost, and
equipment cost.
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4 Tool Selection Process

A decision on whether to develomodify, buy, orshare is made prior tany procurement
process butnless pertinent information is prepafed management, nothing happens. In some
cases where there ddearly an available toalhat meets thedefined needs and an in-depth
evaluation wouldonly serve to expendaluableresources, a tool can be selected without an
extensive evaluation providdgtle rationale for the selection is documented. Such cases may
result from tools constrained by customer requirements, by the development environment in which
the IV&V activity is performed, or by situations wharser experiences with particul@ols
outweigh the risk obelectingother tools (either due twaining required, othat another tool

does notperform as anticipated). Theal result of this acquisition process isliat of
recommendedools which address the requirements of the IV&V tasking, and raketnown

user criteria. These tool recommendations sagplied to management along with pertinent
related information forfinal decisions on tool selection. Exhib.4-1 illustrates the Tool
Selection activities.

Develop or Prepare Tool
! Software
Modify Tool
Schedule — —» Development
Constraints [ | Plans
Cost Benefit
Budgetary aréd Sche_dule '
Constraints onstraint ‘
Process
Hands-on Submit Tool
Tool Buy / Share Exercising of Prepare Final Tool ubmit Too
Identification I _Tool | ,candidate Tools Recommendations, | Récommendations to
List Selection Management

EXHIBIT A.4-1. Tool Selection Process

Whentoolsalready exist withirthe 1IV&V Program, reuse isxamined first. One valuabbenefit
of reuse is that there may be peaplailablethat have workeavith thetool, and can use theol
to its maximumpotential. This is considered against potential negatives, suobtwasell the
tool fits with other toolsbeingused, the IV&V project requirements, and, perhapsithieed
documentation that may exist with in-house development.

If existing tools aredeemed inappropriate, purchasitogls becomes thenly availableoption.
Although purchasingpols may, on the surface appear to be neapensive than reusirgxisting
tools, onebenefit of purchasingpols is that the toolsan be selected ®osely matchproject
needs in terms of functional and operational requirementsavHilability oftraining supplied by
vendor and adequate user documentatialh,ewablethe project to put the tool place and be
productivevery quickly. Thismay lower overallcost,because higher productivity resultem
using a ool thatclosely satisfieproject requirementsAdditional savingghat can be achieved
from a COTStool are that the more apparatdgfects have beeidentified andremoved, and
upgrades arenuch less expensive théime initial cost. Apotential disadvantage of purchasing
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|dentify
Candidate
Tools

Apply Tool
Evaluation
Criteria

Select Tools
Based on

Available

A

Performance

- Suitability

- Usefulness

- Effort Saved
Known Reliability

- Previous Use

- New Development
- Extent of Change
Transferability

- Range of Use

- Language
Independence

- Portability

EXHIBIT A.3-4. Example Criteria and Their Related Factors
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Ease of Use

- Preparation

- Application

- Interpretation
Initial Cost

- Tool Status

- Time and Money

- Special Equipment
Cost to Apply

- Computer Cost

- Manpower Cost

- Special Equipment
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CRITERIA WEIGHTING
Ease of Use 5
Intelligence/Helpfulness 5
Error Handling 5
System Interface 10
Performance 5
Robustness 15
Learndoility 10
SE Environment 5
Known Reliability 5
Vendor History 5
Purchase, License or Rental Agreement 5
Maintenance Agreement 5
Training 10
Inter-Tool Interfacing 10
TOTAL 100

EXHIBIT A.3-3. Example Criteria Weighting Scheme

3.3 Tool Demonstration

One member of the tool identification team is identified as the single P@ontdct (POC) for a
giventool. There arenanytools, so each mdmr may beesponsible for numerougreferably
related, tools. The tools to be demonstrated are thb®d have been deemed acceptable by the
vendor producevaluation process. The POCrésponsible for contacting each tool vendor to
schedule a formalemonstration. Thedermal demonstrationare intended for the appropriate

tool identifications team members, key members frtme task(s)dentifying the tool
requirements, and management. The team POC prawidesation(e.g., project context and

tool requirements) to the vendor so the demonstration is targeted towards project needs. The
team POQmnaywant to send a copy of the criteria to the vendor, so the vendor can address the
criteria directly. During the demonstrations, each team member shaptdre notes and
complete thechecklists (ifnecessary). These notes are gathered and consolidated tbgrthe

POC and placed into the tool evaluation folder
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* Is the user free of all obligations to the vendor regarding use or sale of the objects generated by the tool?
Maintenance Agreement
 Does a warranty exist for the tool?
 Can the user purchase a maintenance agreement?
 Can the vendor be held liable for the malfunctioning of the tool?
» Will maintenance agreements be honored to the customer’s satisfaction in the case that a vendor sells out?
 Does the maintenance agreement include copies of releases/updates?
Training
* Does the vendor provide installation support/consultation?
* Is training available?
* Is trainingcustomized fothe acquiringorojectand individuals, with attention paid to theeds of different
types of users (engineers, project managers, etc.)?
« Do the training materials or vehicles allow the user to work independently as time permits?
* Is the user provided with examples and exercises?
Data Exchange (Inter-Tool Interfacing)
Does the tool support:
» Data exchange between toolbox components?
» Data exchange between other tools?
» Known Interface Standards/Protocols?

Once all questions are answered and pomalues assignedthe evaluation team performs
calculations to derive a ranking of prime tool candidates. Wesgbt&ssigned to categories of
answers depending on the importance of each criteria or characteristic as illustrateidiin Ex
A.3-3.

The identified candidate tools are evaluated using the tool evaluation criteria previously discussed.
The criteria take into account both tipgality and practicality of each tool and can be applied to
proposed awvell as existingools. These criterimay beapplied informally, oused with a point

system as illustrated, in whig¢he tools are ratedumericallyfor each criterion and assigned a
score based on the ratings for all criteria.

Tool effectiveness ishe degree tavhich a tool carcontribute to the project and is often the
deciding criterion in tool selection. Contributifagtors are the tool’suitability tothe project,
the usefulness ofhe results it produces, and the amountahualeffort saved through its use.
Tool reliability is the extent tawvhich the tool is known to perform its intendtohction
consistently, and with the required precisiofractors to be considered are evideifrcen
previous use and the extent of required changes from a Koasetine. Onémportant note is
that new or highly modified tools have unknown reliability.

Tool transferability is the extent to which a tool can be used on other efforts. Contributing factors
are itsgenerality and range afse, its languagendependency, and its portability to different
computers. Tool ease of use takes into account edsaraflating tool inputs, ease applying

the tool, and ease of interpreting the results. Exhibit A.3-4 illustrates some of the thateara

used to judge the various tool candidates, andrkimg factors or criteria descriptomvolved

in making the preliminary tool selections.
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» Can I/O formats be redefined (edited) by the user?
 Can the tool configuration be altered to suit user needs?
Intelligence/Helpfulness
* Is the tool interactive?
* Is quick, meaningful feedback on system status and execution progress supplied to the user?
Error Handling
* Does the tool recover from errors easily?
* Does the tool protect the user from costly errors?
» Does the tool employ periodical saving of objects to protect from data loss in the case of a system failure?
System Interface
* Does the tool provide for multiple users?
* Does the tool provide for output devices (e.g., printers)?
Performance
« If the tool supports multiple userare responsand command execution times acceptathlging maximal
usage?
 Can the tool running on the user’s hardware, handle a development task of the size required by the user?
* Does the tool provide a mechanism to dispose of any useless by-products it generates?
Robustness
* Is the tool built in such a way that it can evolve and retain compatibility between versions?
» Can new versions of the tool interface with old versions of other related tools?
» Can new versions of the tool operate correctly on old versions of target objects?
 Can old versions of the tool operate correctly on new versions of the target objects?
 Can the tool’'s output be interchanged between supported hosts?
Learnability
* Does the tool simplify a problem rather than complicate it?
* Do prospective users have the background necessary to use the tool?
» Can the users operate the tool without memorizing an inordinate number of commands?
» Can theuser learn a small number of simple commands initialyd gradually add more advanced
commands as proficiency is developed?
* Is the tool based on a small number of easy to understand/learn concepts that are clearly explained?
* Does the tool provide the user with templates or other aids to guide interaction?
* Is there a method of using a help facilifyat aids thenovice user by providing a step-by-step description of
what to do?
Software Engineering Environment
 Does the tool run on the platform currently used by the project?
* Is installation of the tool a straightforward process?
» Can data be interchanged between the tool and other tools currently in use?
Tool History
 Does the tool have a history that indicates it is sound and mature?
* Is a complete list of all users that have purchased the tool available?
Vendor History
* Is there a staff dedicated to user support?
 Does the vendor provide a responsive, helpful hotline service?
e From consultation with others experienced with the venddoes the vendotive up to
commitments/promises?
Purchase, Licensing or Rental Agreement
« Is there a cost reduction for the purchase of multiple copies?
* Is there a corporate site license available?
» Doesthe user have thability to return thetool for full refundduring some well-defined, reasonable period
of time?
* Is the customer given fullghts andaccess tthe source codg¢in theevent the vendogoes out of business,
no longer supports the tool, and is unable to sell off rights to the product)?
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An alternative source of IV&V tools is the IV&V project at West Virginia University which is
developing a methodology and associated applications that may be useful in the performance of
EOSDIS V&V tasks. Their approach is termed, “The IV&V Goal/Question/Metric” (IGQM)
method. This methodology allows V&V managers to monitor the level of risk in a software
development project. Managers use historical project data as a metric to position their project
relative to previous projects. Based on the amount of historical data available, managers can
make decisions which other projects have made and extrapolate their own projects outcome.
Historical data include the impact of decisions relative to resource allocations, schedules, costs,
and tradeoffs during execution of the development effort.

Additional sources for support tools arehouse tool repositories a@mmercial Off-The-Shelf
(COTS). Vendor literature ieadily availableand easy to obtain. The identificationt@bls

developed in-house can loificult depending on Wwat theapplication is, wherthe tool was
developed, and who it was develop for. In-house towolless deliberately developéat re-use,
are very specific in function, making modification d@he tool softwardlifficult since the
programmers, even if they wea®ailable, mayhot havemaintained or have accesstte tool

development folder from which to initiate changes.

The situation for COTS wimilar tothat for GOTS. Howevegdditional agencies have collected
categories of tools that could prove to be efficient alternativesource, e.g., Software
TechnologySupport Center (STSC) tool reports, trade studies, CASE Pr&dudes, and the
National Test Bed Software Engineering Tools Experiment Report.

The candidatdist shouldlook beyond individuatools. Specifically, when nane tool does all
that is required, a set of relatechmpatibletools may be identifiedhat jointly cover the
requirements. The IV&V management is chartered dettidinghow important it is to have all
or most tools developed by tlsame vendor or witthe same characteristics. Theaee great
advantages in acquiring a tosét with a consistent philosophy - the burden aoguisition,
training, support, and use is substantially less.

3.2 Vendor Product Evaluations

The next step in the toabentification process is the vendor produevaluations. Each
prospective software toahcluded inthe toolsurvey is examinedor compliance with the
imperative criteria. Tool Data Sheets from the previous step, are used to trackatius
candidates and organize the results. This is adequate to generally categorize the various tools, but
it does notadequately provide for evaluation of the prospedtinds. Several questions can be

posed once the candiddist is shorter thannitially perceived in the toaturveystep. These
guestions in some cases and for certain applications cgmbspecific and can entail a weighted
summation to achieve esult. Some of thexamplequestions are listed below and will be
incorporated into a response form used to formally evaluate each tool.

Ease of use
 Can various aspects of the interface be tailored to suit user needs, including application and ability level?
 Can the user define new commands or macros for commonly used command sequences?

EOSVV-0301 App A-12/2/94 A.3-4



IVVMP Appendix A: EOSDIS IV&V Tool Management Plan

Product Information
Product Name:

Evaluator Information

On-Line Storage:
Off-Line Storage:

Item Id #:
Version #:
Application Class (all that apply) Vendor Information

System Design Analysis .

Requirements Analysis Name:

Requirements Traceability .

Interface Analysis Er&r_‘e' ( )

Static and Dynamic Code Analysis ) ( )

Software Design Analysis .

Communication Design Analysis Address:

Development Analysis

Performance Analysis .

Test Preparation POC:

Test Analysis .

Test Execution Title

Metrics Capturing .

Office Automation Er;nogf' ( )

Configuration Management :

Other

Minimal Hardware Requirements Customer Support

Video: On-Line Help
RAM: Training Available

Phone Technical Support
Upgrades Included
On-Site Technical Support

Hardware Support

Pricing Information

Macintosh Single User: $
486 PC w/MS Windows Site License: $
386 PC w/MS Windows Multiple Copy: $
Sun Sparc w/Solaris Maintenance Contract: $
GSA Available:
Language Support Methodologies Notes
C++ IDEF
C Functional Analysis
Ada - OOQAnalysis
Other Structured Design
OODesign

Product Description/Purpose

EXHIBIT A.3-2. Tool Data Sheet
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-User Needs
Lo -Desired Attributes
West Virginia -Tool Requirements

. . -Criteria
University -Market Literature

sources Tool Sources | Product Tool Recommended
/ Survey Evaluations | Demonstration] ™ Tool List

- NN\ S

-List of Tools -Tool Folders
-Prime Candidates

> G -Tool Data Sheets
ﬁ ’ﬂ” -Vendor Literature -Contacts

COTS

TOOL SOURCES

EXHIBIT A.3-1. Tool Identification Activities

Software support tool documentatiamd literature are added to various categorie®adf
folders. From this literaturégols arehighlighted as possible candidates a required function
or category. It is preferential to have more than one candidate to praojud&as or favoritism.
The survey process should be conductaddependently as possibleAll candidate literature in
the category undexxamination is scrutinizefdr generaktompliance withithe imperative criteria
for each function.Any gross deficiencies result @iimination fromthe survey.Whenthe criteria
are specific enough toeliminate all ormost of the candidates, a tool softwalevelopment
processmay need to bmitiated. However, these criteria could be relaxeditiize available
tools, thereby avoiding significant expenses incurred by initiatsaftaare development process.
All candidatetool data is logged into a Tool Data Sheebtganize the process. Aaxample
Tool Data Sheet is given in Exhibit A.3-2.

The ToolSurvey has numerous sources fratrich todraw. A concern is adequate support and
documentation.Many tools developed for the government, drahce labeledOTS, are one-
time applicationshat mayanswerall of the imperative criteria.However, because they are one-
time applications, generally they have awailable follow-on support,and consequently are
considered an unacceptable solution. Tifleecycle of the ISE idong, and adequate vendor
support is anecessity. Downwardompatibility is essential dhe environment changes. Should
downwardcompatibility at some time becomeasupported, the vendoray supply asnapshot of
his prior version, sdhat the tool could be tailored ascessary to maintain compliance with the
ISE. From this perspective, the software would be maintained organically.
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3 Tool Identification Process

Studies are conducted tdentify candidate tool sources such as COTS, Govern@#+ikhe-
Shelf(GOTS),public domainWestVirginia University(WVU), or in-house. A TooEvaluation
Report is generatesbmmarizinghe findings anddentifying toolalternatives complying with the
defined set of tool requirements and criteria.

This activity entails conducting develop/modify versus buy/sheade-off studies before
committing to an in-house tool software developmpricess. These studies assess the
availability, capabilitiesgrowth potential, costand platform requirements all identifiedtool
alternatives. Potential tools are selected and corresponding tool vendors are contacted for
productinformation. All tools evaluated, meet tlessential requiremengortion of the criteria,
otherwise they are removed from the canditiste The objective is toarrow thefield to allow

in-depth evaluations. All findings are filed in Tool Folders for current and possible future use.

The alternative develop/modify option is always available for most tool applications, however, this
tool identification processapplies to onlythe buy/borrow/share options. Tdevelop/modify
opportunity is addressed as an option during the next section, Section ¥hothBelection
Process. That section will assegsch path will meet the needs of the usacludingbothtime

and monetary constraint®oth of these paths thdevelop/modify othe buy/borrow/share pass
through Section 4 and proceed on to Section 5, the Tool Development/Procurement Process.

A Tool Acquisition Strategy, consistent with budget asdhedule constraints, is devised.
Candidateiool vendors are contacteahd requested to provide a demonstration of grenuct.
These formal demonstrationsre intended to presecwmpliance withthe specific task
requirements and previously established tool critedy tool failing to meet alleasonable
requirements and criteria is removed, and rém@aining candidates are requested sopply
demonstration copies for hands-on execution by an evaluation team.

Exhibit A.3-1 illustrates the variouactivities involved inthe toolidentification process that
begins withthe tool sourcesurvey, and culminates with a tool selection th&tt is ultimately
passed to the tool selection process.

3.1 Tool Survey

The goal of the TooBurvey is thadentification of candidateools that addresserceived needs
of the user. It is not the charter of the T8aoirvey to perform in-depténalysis orexecution of
the tool software. The product of the Tool Survey is a list of tools that mieessd majority of
the imperative criteria, with comments dow each tool addresses ti@n-imperative criteria,
and additional commentshat may bepertinent during theformal selection process.
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Tool Function or

Requirement or Critical Criteria

Non-Critical Criteria

Need
Configuration Maintain CM of ISE Elements » Ease of Use
Management Provide CM at the File Level  Cost
Support Baseline Creation » Ease of Insertion
Support Code, Graphics, Text, Tests, etc| « Quality of Support
Project Export Data to Artemis Prestige » Ease of Use

Management Tool

Produce PERT and Gannt Charts
Baselining Schedule Data for Plan Versus
Actual Tracking

Scheduling Tasks Based upon Level of
Effort or Duration

» Cost

* Functionality

* Vendor Support
* Robustness

Desktop Publishing

Executes under Solaris

Includes Conversion Capabilities to Rich
Text Format

Support Text/Graphic Integration
Supports Multi-file Documents

Provides On-line Templates

Provides Variable Definition Capabilities
Provides File cross-reference Capabilities
Supports Table Creating and Modification

» Ease of Use

* Vendor Support
* Cost

* Availability

Word Processing

Executes in the PC Windows and Macinto
Environments

Imports and Exports data in Various Form
Supports Multi-file Documents

Provides On-line Templates

sh Ease of Use

* Minimal Training
atsNeeded

* Vendor Support
» Data Exchange

Network
Communications

Compatible with PC Windows Environmen
Compliant with LAN and WAN Integration

te Ease of Use
» Expandable
e Cost

EXHIBIT A.2-3. Examples of Critical and Non-Critical Criteria
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ISE Tool
Requirement REQUIREMENTS
Numbers
ISE-T4-0010 The ISE shall include a Computer-Aided Software Engineering (CASE)

tool for:

» Graphically representing analysis and design models, and

* Defining and generating database schemas.
ISE-T4-0020 The ISE shall enable the generation of plans and procedures for
developing the ISE.
ISE-T4-0030 The ISE shall enable the generation of ISE development schedule
ISE-T4-0040 The ISE shall enable the generation of ISE status reports.

12)

ISE-T4-0050 The ISE shall include a tool for maintaining configuration control ofl ISE
design and development modules.

ISE-T4-0060 The ISE shall enable the creation of ISE review presentation material.

ISE-T4-0070 The ISE shall include a client/server development tool to promote

information exchange.
ISE-T4-0080 The ISE shall include issue tracking capabilities used for tracking 1S
development issues.
ISE-T4-0090 The ISE shall enable access to ISE training guidelines and materig|.
ISE-T4-0100 The ISE shall enable the production of ISE requirements, design, test,
and user’s guide documents.

ISE-T4-0110 The ISE shall include the development tools necessary to build
applications to satisfy end user needs.

U
m

EXHIBIT A.2-2. ISE Tool Requirements

The imperative and non-imperative critesige thedefinitive aspects of tooassessment. Each
tool addresses r@quirement or needed function. In turn each basl numerous criteria used to
evaluate it. Themperative criteria addregke initial requirements where theon-imperative
weighted criteria addresnany ofthe operational and feature aspects of the tool in question.
Exhibit A.2-3 identifies several basi/&V functions requiringtools and somexample criteria
which could be used to evaluate them.
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User Needs are
received and
categorized

Desired Tool
Attributes Requirements

Tool Assessment

IV&V USER Tool Criteria are changed-
Requirements are reflect modified
revised or created requirements or are

created from new

requirements

EXHIBIT A.2-1. Requirements Definition Process

and requirements traceabilityol. Otherrelevant user requirementsay includecategories such

as platforms, compatibility witbther toolsurgency and degree obmplexity. Some associated
attributes include user friendly, small learningcurve, and interactiveapability. The tool
identification teantaptures these needs, separates the requirements from the desired attributes,
andformally documents each. Both tiequirements and the desired attributes are input to the
development of tool assessment criteria.

Several requirements detailing neette already imposed upothe ISE so that thB/&V
infrastructure can beuccessfully establishedThese requirementsyhich are added to and
modified asuser needs are addressed, anmmarized in ExhibiA.2-2 and detailed in the ISE
IV&V System Requirements Document.

2.3 Tool Assessment Criteria

The toolrequirements and attributes, created by assessments of user needsdamdiftbation

of user requirements, atgilized to develoghe tool assessment criteria. Tise of criteria is
divided into two categories: imperative and non-imperative. The imperative crdegiathe
minimumrequirements mandated to satigBer needs. The non-imperative crit@meameans to
measure tools against eawther. This lattergroupincludes less tangible criteria suchleasning
curve, useffriendliness,product supportand training. These criteria have weights assigned to
them to help differentiatthe tools, whereas, thmperative criteria daot tave weightsince
each is a hard, fast requirement and failure to meet one such criteria disqualifies a tool. Numerous
technical interchange meetings and conversagoesrequired talearly identify the deciding
criteria upon which the tool selections are badestablishingobust criteria is most important as

it is used throughout the remainder of the process.
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2 Requirements Definition Process
The requirementdefinition process begins with a needs assessment study and tool requirements
analysis, drawing upon:
* Ancillary tool requirements as dictated by the ISE and the existing tool infrastructure,
* The IV&V Plans currently in place,
* IV&V task activities (current and planned), and

* New or revised requirements flowed up from the existing tool suite (e.g., user feedback).

During this phase, the tool needs are assessed and user scenarios and requirements are developed.
Useful tool capabilities anthe specific objectiveshat each tooshould satisfiareidentified. The

specific IV&V task requirementsscheduled needlates, and taskoading are evaluated to
determine wherdnigh tool payoffpotentials exist. The results of this requiremel@Bnition

process are documented in a Tool Requirements Specification.

2.1 Needs Assessment

All tool procurement, developed or COTS, begith an assessment of the user's needs. If
there is no needlentified bythe user, there is no requirement fdoal. The user is thdriving

force behindtool definition. Thisprocess begins with an assessment of the needs of the users.
Whenthe ISE is implace, a concurrent feedback process wilvabtipoll users for current tool
satisfaction. A number of things can happen. dureent tool suite as integrated into tB8& is

not adequate taddress some current users needs, or a pmiously introduced to the
communitydoes noadequately respond to user needs. In either case, a tool mitddeed or
purchased (e.g., COTS or GOTS tools).

User needs are collected in several ways:

* Informally, by a telephone conversation (which generates a contact form to be filed against
a specific tool in its Tool Folder or into the ISE Tool Requirements Folder),

* By completing and returning a user feedback form, or

* By logging into the Tool Box and creating a tool deficiency report.

In all cases a need is identifiedttee ISE maintaers. ExhibitA.2-1 illustrates th&equirements
Definition Process.

2.2 Tool Requirements Identification

The users' needs have been captured as indicated in Section 2.1. Next, the tool requirements are
categorized and identified. Categories of requirements include tool types such as word processor
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issues CM control version numbers and maintains version control for subsequent changes. The
tool next enters an Integration activity and is released to the ISE users. The concluding process
or activity ensuring the tool meets the users needs is the user feedback process. This process

supplies a “satisfaction index” to the developers/maintainers of the tool in question. Through this
process the tool requirements are modified based on user needs and recommendations. This in
turn drives a reassessment and a decision to select a new COTS tool or modify the existing tool.

EOSVV-0301 App A-12/2/94 A.1-8



IVVMP Appendix A: EOSDIS IV&V Tool Management Plan

managers. The Test Buddy comes equipped with a modem and communication satiblarg
remote users to upload and download information and data to/from the IIR.

1.2 Tool Management Overview

The goal oftool management isupport of maintenance andperation, is to provide a set of
tools that operate properlgnd toprotect the tools aNASA assets. It is important to focus the
ownership of the tool repository on one individual or team. It issponsibility othe manager

of the tool repository tonake sure thahe tools operate properly, that the users have the latest
releases, anthat deficienciesare reporte@nd fixed. Toolibrary and repositorynanagement
provide a focal point and mechanism for tool maintenance.

Exhibit A.1-5 illustrates theop level activities involved irthe toolmanagemenprocess of the
ISE. The initial management aspects of tool selection/developmealve the identification of
requirements and the creation of criteria to judge the approach needed to integrate a tool into the
ISE. Some subsequent aspeaasy depending upon whethiére tool isdeveloped/modifiedice
bought/shared/borrowed. All tools, in either category, are exercisedfiocompliancewith the

tool requirements and acceptance criteria. Tedgliffigrs for each category of tool, but in both
cases is iterative. Developmental testing beginthet moduldevel, whereagesting for a
purchased or shared tdmgins athe progranievel, because nlower level componenvisibility

is available. To resolvany tool deficienciegppropriate changes can be made to a developed
tool and retested, or in the caseCGdmmercial Off-The-ShelfCOTS) tools, anothevendor’s
product may satisfy requirements more comprehensively.

« Requirements

Definition Buy, Borrow COTS Tool Test and Data
« Criteria or Share [—a® Selection —» Verification | —e-—» Management
Assessment Process Process Process
A
A
Develop
or Modify
—p Tool Test and Configuration | -
> C ntegration
Development|—y Verification Management N Ag Hon| | Release | User
Process Process Process ctivity to ISE Feedbach

EXHIBIT A.1-5. Tool Management Processes Overview

Each COTS tool enters a Data Management process, identifying the software and all of its
purchased/borrowed elements. While, developed software follows a Configuration Management
(CM) path. This developmental process not only identifies all of the elements of the tool, but
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* Formal Documentge.g., IV&V Management Plans, Certification Plamsst Master
Plans),

* Reports (e.g., Analysis Reports, White Papers, Discrepancy Reports),
* Presentations (e.g., Status Reviews, NASA Briefings),

* Project Status (e.gSchedules, Project Risks, Managenfeeports, StaffindProfiles,
DR Status), and

» Test Documentation (e.g., Test Plans/Procedures, Test Scenarios, Test Restilts,
Test Analysis).

IV&V data products consist of:
* Requirements Traceability Data, and

* Performance Metrics.

The finaltype of information located ithe IR iSNASA supportmaterial. This is documentation
(e.g., standards, guidelines) that will be placed on-line to exbdil®¥ &V process. Because of
the variety of informationthat exists in thellR, not all users have access &l information.
Security exists, and access is provided on a need-to-kasis. Althoughthe type of user
matters, the location of the user doed.nThe IIR, located at the WeSirginia University
(WVU)/NASA Software IV&V Center in Fairmont, We#tirginia, is accessible tthe V&V
user community, regardless of their locatiaa,the established communication architecture. The
user interface to the IIR is provided by front-end tools located in the ISE Toolbox.

The Toolbox compartmentalizes all of the tools to meet the following goals:
* Allow Access to the IR,
» Support Daily IV&V Activities, and
» Establish and Maintain the ISE.

Front-end toolenableusers to access the data and prodsicised in the [IRwhile providing a
standard look anteel for navigatingthrough the IIR. The Toolboalso contains officeupport
tools, projectmanagementools, test toolsperformance and codmalyzingtools, andinterface
analysistools to support thdaily needs of the IV&V tasknembers. Where feasiblbese tools
are integrated to facilitate the sharing of data, enabling informatjmodgoess through the IV&V
Programlife cycle. Finally,the Toolbox houses the togiscessary fothe ISE supporstaff to
establish andnaintainthe ISE. These tools are used &tlow ISE supporstaff to develop new
tools, configure a requirements traceability database, and perform configuration management.

The third andfinal component of théSE, the Test Buddy, is a portaliesting platformthat
enableslV&V task team members to performemote site testing. Th€&est Buddy is self-
contained, housingll of the tools required for remote users to conduct tests, capture the results,
and rapidly distribute debriefing messages “aguitk-look” reportsdirectly to IV&V andNASA
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~
— ~
— . N
_ -7 \ o~
- - N ; ~
e Front-End Tools \\ e Test Tools
e |V&V Tools e Canned Test

 ISE Development ‘| Reports
& Maintenance

Tools

-
i

« EOSDIS Docs //

e V&V Products /

« EOSDIS //
Metadata /

« NASA Support | /
Material /

EXHIBIT A.1-4. The Integrated Support Environment

e EOSDIS Metadata,
e EOSDIS IV&V Products, and
* NASA Support Material.

By storing this informatiorthe IR assists the entire usssmmunity in theidaily activities. The
EOSDISdevelopment and integration documentation provide IV&V analysts with onsje-

date EOSDIS documentation pertinent to the IV&V effort (ergquirements, design and
implementation specifications, system design and development metrics, managemst and
plans, schedules armther reference material). In cases where the documentation cannot be
retained on-line, metadata directs the user to where the documentation can be found.

The V&V products that are stored in the If&l undertwo categories: information ardhta.
IV&V informational products consist of:
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* Provide the remote tester with the capability to submit test results quickly and efficiently,

» Have the capability to access information stored in the IIR, and

» Be flexible enough to support changes in test scenarios due to unforeseen circumstances.

The ISE objectives were developed to be responsive to the following system level operational

requirements depicted in Exhibit A.1-3.

EOSDIS ISE Requirement
Operational
Requirement

Number

ISE-OPS-0010 ThéSE shall be accessible to geographicaligpersed users vja
modem or Wide Area Network (WAN).

ISE-OPS-0020 TheSE shall provide capabilitiegor theestablishment of usgr
accounts.

ISE-OPS-0030 The ISE shall perform user authentication upon user login.

ISE-OPS-0040 ThdSE shall implementuser access control based upon yiser
login.

ISE-OPS-0050 ThéSE shall provide a tailored Graphical User Interfg€aUl)
for accessingtools and datathat is based upon uselogin
information.

ISE-OPS-0060 ThdSE shall allow data transfer tageographically dispersdd
users.

The 1IR is the heart of th&SE, holding all the V&V project data and results agll as the

EXHIBIT A.1-3. System Level ISE Operational Requirements

EOSDISdevelopment information. Thigpository isaccessible tthe usecommunity viafront-
end tools provided by the ToolboxAlong with the front-end tools, the Toolbox contaatk of

the IV&V tools necessary fothe IV&V task team to perform thedaily tasks.

products and data generated or utilized by the tools are stored in the IIR.

The third and final component, the Test Buddy, is a self-contained, portable testing platform.

Theoutput

TestBuddy enable$v&V testers to complete testcenarios and cases on site, withahidity to

access various data amformation repositoriege.g., procedures, chedists for conducting

tests, previousestcase results, configuration identificationte 11R,and to rapidly submiest
results. Exhibit A.1-4 depicts these three components of the ISE and their relationships.

The IR serves a role as a database librarian, storing:
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community to view, angbrovided they have thproper access, creatend update.ISE tools
support the following minimal set of capabilities:

» System Design Analysis

* Requirements Analysis

* Requirements Traceability

* Interface Analysis

» Static and Dynamic Code Analysis
» Software Design Analysis

» Communication Design Analysis

* Development Analysis

* Performance Analysis

* Test Preparation

* Test Analysis

» Test Execution

» Discrepancy Tracking and Reporting
* Metrics Capturing

» Office Automation

» Configuration Management

Functionally,the second and third objectives aoenbined requiringhe ISE to‘provide visibility

to EOSDISdevelopment and integration documentation” and “prowidiility to EOSDIS

IV&V products.” A wide multitude of users, from a selectset of locations, araccessing the

ISE to view the information stored in the IIR. In order to support this diversity of users and their
needs, the ISE is directed to:

Provide geographically dispersed users access to this information,
Provide centralized control over the information,

Provideaccessibility vighe Internet, modem, or through the NASA Wide-Axedwork
(WAN),

Provide a standard user interface to access this information, and

Provide Security, supplying access to data as the user’s needs require.

Finally, the ISE is td'provide remote site IV&V testingapability”. This issupportedmainly
through the Test Buddy, a stand-alone, portable teptatfprm. However, just providing the
platform is not enough. The ISE, specifically the Test Buddy, must:
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1.1 Tool Infrastructure

The preface to this appenddentifiesthree discrete components composingl8t€. Together
these components support the usanmunity by meetinghe objectives aslentified in Exhibit

A.1-2.

OBJECTIVES

COMPONENT

METHOD

* Provide required
IV&V tool support

Toolbox

The Toolbox houses V&YV tools tdg
support daily needs

* Provide visibility to
EOSDIS
development and
integration
documentation

Integrated Information
Repository
&
Toolbox

The IIR archives all EOSDIS
products and data relevant to the
IV&V effort

The Toolbox provides front-end
tools to access these products an
data

jon

* Provide visibility to

Integrated Information

The lIR archives all EOSDIS IV&\

jon

EOSDIS IV&V Repository products and data
products & The Toolbox provides front-end
Toolbox tools to access these products an
data
* Provide remote site Test Buddy The Test Buddy is a standalone,

access to IV&YV tesi
information

portable platform

EXHIBIT A.1-2. ISE Objective/Component Mapping

The capabilities and characteristicstbe ISEneeded to meet these objectivestaimg defined.
The paramount objective of th8E is“provide required IV&V toolsupport.” The tools taeet
this objective reside ithe ISE’s Toolbox, and are robust enouglstwpport the V&V effort in
day-to-day activities.Products fom this effortare being placed intdhe IIR for the entire user
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1 Tool Management Approach

This appendix detailshe approach fomanagingthe Integrated SuppoBEnvironment (ISE)
toolset for Earth ObservatioBystem Data and Information System (EOSDIS) IV&V. The
purpose of the ISE is farovide consistent, accessible, and controlled usenaildbility oftools

and information tothe

ISE usecommunity, independent ofiser location or source of

information. ThelSE providesvisibility to EOSDIS system development and integration, and

associated V&V products.
flexibility to keep pace with technology.

Thenvironment provides real-timemote site testing, plus the
THS&E consists of an Integratethformation

Repository (IIR), a Toolboxand aTest Buddy. ThéSE supports a useommunity consisting

of ISE supporstaff, IV&V task teamsNASA projectlevel users, EOSDIS developers, and the
scientific usercommunity. The hub ofhe ISE is the IIR thatolds IV&V projectdata and
EOSDISdevelopment information. The Toolbox supplies usecommunity access tthe IIR
with an array of front end access tools. The Test Buddy is a self-contained, portable glatform
has direct access to tH& and is used ttestrelated information. Additional details concerning
the ISE are found in the ISE EOSDIS IV&V System Requirements document.

Management of théSE and its resident tools is in accordamgth procedures detailed this
plan. These procedures encompgsscifying, acquiringintegrating, testing, training, operating
andmaintainingthe ISE tool suite.The methods used to mandje V&V tools areresponsive
to the needs of the project, resultosteffective solutions, and provider thequalification and
control of the toolecessary to ensutiee integrity of toolproducts. Exhibit A.1.0-1 illustrates
the overall tool management activity network.

Inputs

Ancillary Tool

Requirements,

- EOSDIS
Environment

- Tool
Infrastructure

V&V Plans

Tool Sources

|- Tool Vendors
- WVU Tools
Budget &
Schedule
Constraints,

Tool
Infrastructure
Support

Needs
Assessment §

Activities

Tool

Requirements|

wy

Development

\

Identify

[
|

Alternatives _;

[
|

Requirement
Spec

O
=3
c
O%

Tool

[
|

Strategy

Acquisition a

p-| Evaluation
Report

Tool

e

Develop or
Modify Tool

B Acquisition
Strate

Other

Buy or

Ll

Share Tool

L

Ready Tool

LAJ

vy

Develop Tool

B .
P Environment

P Design
Document;

[ Test Plan/

Test Plan and
Procedures

Determine New/

Revise Old Tool
Requirements

; Y

Conduct Acceptance
Performance Testing

—

Analyze

G

Procedure

Test Results

Y

Operate and

Al

Maintain Tool

[
|

Test Results

{

User's
o [ Manual &

=\ Operator's
Guide

EXHIBIT A.1-1. Tool Acquisition, Development and Maintenance
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